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Large Electro-optic Effect in Ferroelectric Thin Films using the Dynamic Domain Switching
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It is widely known that substrate clamping in ferroelectric thin films affects their properties.

Especially, the ferroelastic domain structure can be varied by the substrate, and thus it influences

their domain switching behavior. In this study, we focused on such an impact in the ferroelectric

thin films, and their contribution to the electro-optic (EO) property. We fabricated epitaxial
Pb(Zr(7Tip3)O5 (PZT) (001) and (111) thin films on SrRuO;/SrTi0; substrates by pulsed laser

deposition. It was found that the PZT (111) film has a polydomain structure, where the domains

with two different out-of-plane polarization components coexist, while the PZT (001) film does
not. Therefore, the PZT (111) film showed the reversible domain switching by AC electric field.
It was revealed that the EO coefficient r. of the PZT (111) film was maximized at S0 kV, where
the domain switching was also maximized. Similar enhancement of EO coefficient was also
observed for the PZT (111) film on SrRuOs/KTaOs substrate.
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